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INTRODUCTION 
The aim of the current study was to follow the accumulation of macronutrients throughout the crop 
cycle in different cultivars of common bean with carioca seed type, grown under different plant 
densities in field experiments using a no-tillage cropping system. 

MATERIALS AND METHODS 
The experimental design was randomized blocks with three replications and a 4x5 factorial scheme, 
involving four bean cultivars (Table 1) and five plant densities (75, 145, 215, 285 and 355 thousand 
plants.ha'^). The sowing was carried out under Brachiaria grass dried with Roundup® (2,5 L.ha"^ 30 
days before the sowing) and Gramoxone® (2,0 L ha ^ 8 days before the sowing). The experiment had 
not been irrigated. Each plot had four rows with 5.0 m length and spacing of 0.5 m between rows. At 
sowing (November, 2006), all the plots had received identical fertilization, determined by the soil 
analysis interpretation. The N fertilization at covering (at 30 days after emergency-DAE) was 30 
kg.ha"^ of N, urea source. Every 10 days, samples of 10 plants were collected and dried under air 
circulation to 65-70''C, until constant mass, soon after they had been triturated and sent to the 
Laboratory of Leaf Analysis of the Soil Science Department (UFLA) for determination of the 
macronutrients content. The N content was evaluated by Kjedahls method while P, K, Ca, Mg, S 
were extracted by digestion by nitric and perchloric acid and quantified in the extract (P 
colorimetrically, K- flame photometry; S-turbidimetry; Ca, Mg spectrophotometry of atomic 
absorption). 

Table 1. Principal characteristics of the studied cultivars.  

Characteristics BRS Radiante* Bolinha** Ouro Vermelho* Jalo EEP 558* 
Commercial group Others Others 
Seed color cream / beige yellow 
Growth habit I II 
100 grain's weight 44-45 g 32-33g 

Stem erect erect 
Cultural cycle early middle 

Others Jalo 
red yellow 
imil III 
25 g 30-40 g 

semi-erect semiclimber 
normal middle 

* Ramalho & Abreu (2006), ** Alves (2008) 

RESULTS AND DISCUSSION 
At flowering, large proportion of the each macronutrient is needed by the bean cultivars. The 
maximum accumulation of N, P, K, Mg and S are registered at the end of the crop cycle, while the 
maximum Ca accumulation occurring around 50-60 DAE; in the cases of the cv. BRS Radiante-Mg 
and the cv. Ouro Vermelho-N there was significant interation between DAE and plant population 
(Table 2). The cv. Ouro Vermelho accumulates more S (Table 3). The general decreasing order of 
accumulation is N>K>Ca>P>Mg>S. 
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Table 2. Accumulation of macronutrients (kg ha"^) by four bean cultivars, in function of DAE. 
Cultivar Nutrient Regression R" (%) 

Bolinha 

Ouro Vermelho 

N 
P 
K 
Ca 
Mg 
S 

Y= -17,242786 + 1,729470 x - 0,009548 x^ 95,93 
Y= -3,137164 + 0,253465 x - 0,001402 x^ 91,68 
Y=-10,842384+ 1,113746 X-0,006118 x^ 98,78 
Y= -12,906267 + 1,110607 x - 0,009873 x^ 85,48 
Y= -2,757450 + 0,245389 x - 0,001625 x^ 92,37 
Y= -1,275420 + 0,119268 x - 0,000896 x^ 87,53 

N Y= -23,881558 + 2,546946 x - 0,019602 x^ 89,85 
P Y= -1,389023 + 0,162554 x + 0,000019 x' 92,20 

Jalo EEP 558 K Y= -24,662699 + 2,215676 x - 0,020268 x^ 88,23 
Ca Y= -10,836283 + 1,160066 x - 0,011047 x^ 94,84 
Mg Y= -2,993595 + 0,302583 x - 0,002275 x^ 89,65 

S Y= -0,833826+ 0,122483 x - 0,001039 x^ 86,84 
N Y= -30,268660 + 2,977720 x - 0,025923 x^ 87,14 
P Y= -4,249551 + 0,383262 x - 0,003434 x^ 83,76 

BRS Radiante K Y= -26,721263 + 2,400184 x - 0,023948 x^ 93,60 
Ca Y= -9,550083 + 1,052842 x - 0,010530 x^ 90,30 

Mgat75* Y= -2,167784 + 0,196681 x - 0,001601 x^ 88,97 
Mg at 145 Y= -3,428203 + 0,328345 x - 0,003281 x^ 81,97 
Mgat215 Y= -3,583281 + 0,365128 x - 0,003315 x^ 89,67 
Mgat285 Y= -4,006907 + 0,410473 x - 0,003928 x^ 81,48 
Mg at 355 Y= 0,030401 + 0,058133 x + 0,000962 x^ 93,48 

S Y= -1,148438 + 0,139843 x - 0,001374 x^ 86,03 
N at 75* 
N at 145 
Nat215 
N at 285 
N at 355 

P 
K 
Ca 
Mg 

S 

Y= -22,858209 + 1,663721 x - 0,005415 x^ 95,97 
Y= -33,347804 + 2,606274 x + 0,019163 x^ 81,09 
Y= -40,301943 + 3,429931 x - 0,029679 x^ 88,35 
Y= -54,887495 + 4,837341 x - 0,040262 x^ 88,32 
Y= -52,377400 + 4,29771 Ix - 0,035221 x^ 88,88 
Y= -5,821291+ 0,441218 x - 0,003379 x^ 86,17 

Y= -25,838459 + 2,050326 x - 0,015526 x^ 92,12 
Y= -20,052668 + 1,588502 x - 0,013082 x^ 77,56 
Y= -5,942437 + 0,464979 x - 0,003554 x^ 87,32 
Y= -2,346744 + 0,223357 x - 0,001780 x^ 91,32 

*At considered significant plant populations. 

Table 3, Macronutrients accumulation (kg ha"^) in the aerial part of the plant of four bean cultivars 
N P K Ca Mg S 

Bolinha 54,06 a 7,25 a 36,55 a 12,96 a 6,17 a 2,49 b 
Jalo EEP 558 58,80 a 6,11a 31,13 a 15,21 a 7,10 a 2,73 b 
BRS Radiante 47,19 a 7,09 a 26,89 a 13,37 a 5,05 a 1,96 b 
Ouro Vermelho 49,80 a 7,25 a 32,73 a 18,81 a 6,98 a 3,43 a 
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